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CONFIDENTIAL o NPG REPORT NO. 1092

Gun Firing Test of .Jarhead
Semi Armor Piercing 3000 1lb. Tl for watador

SYNOPSIS

l. Five (5) Warheads, SAP, 3000 1b. Tl, for Matador were submitted
to Naval Proving Ground for ballistic {eat and evaluation of homo-
geneous steel armor nenetration oroperties.

2. It is concluded that:

a. The inert loaded Warhead, SAP, 30C0 lb, Tl for Matador,
fired at 1100 f/s striking veloclty and 20° oblijuity will nenetrate
ngminal 2-1/4% homoreneous steel armor and remain in effective con-
dition.

be At the same velocity and 0° or 20° obliquity, the warhead
will fail against nominal 3-1/4" homoreneous steel armor.

c. Failure of the warhead to nenetrate the targets is attributed
to the welds. In all cases, failure occurred at or originated at a
weld.

d. PFrom the test results, the em>loyment of a weldment as a
SAP warhead aprears to be irpsractical,

CONFILENTIAL
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Gun Firing Test of :arhead
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4 TROPUCTION

1, AUTHCRITY:

This test was conducted in accordance with references (a) and (bH)
as authorized hy reference (c¢) and continued under reference (e).

2., REFERENCESs:

a. CHORD, Dept. of Army Conf 1ltr 00.471.,94/163°(C)ORDTM -
Recoré Je e Moseman/trr/4587 of 21 Dec 1949

b. BUORD Conf 1ltr S75-1(42) (Re3f-MX-771)EJHL;: fml

" Ser 5158 of 17 Jan 1950

¢c. BUORD Cohf ltr NP9 Re3f-EJHL3;fml of 14 Kar 1950

d. DBUORD Conf 1ltr Re3f-EJHL3fml S75-1(42) Ser 12999 .
of 17 Oct 1950

e. BUORD Conf ltr NP9 Re3f-EJHLsam Ser 24428 of 15 Aug 1651

3. OBJECT OF TEST:

The tests were conducted to determine the maximum homogeneous
armor Dlate thicxness that the Warhead, 5AP, 3000 1b, Tl for Matador
would penetrate at 20°® obliquity and 1100 f/s striking velocity and
remain in an effective condition.

4, PZRIOD OF TESTs

a, Date of Project Letter 14 March 19250

b. Date Tests Commenced 21 July 19%0

¢, Date Tests Resumed 13 February 1992

d. Date Test Completed 21 February 1952
CONFIDENTIAL
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Gun Firing Test of Varhead
Semi Armor Pilercing 3000 1b. Tl for Matado
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5. DESCRIPTION OF ITEM UNDER TEST:

Warhead, SAP, 3000 1b. Tl for Katador was manufactured for the
Army by the A. O. Smith Cors. and submitted for test with details of
modification for gun firing as shown by Department of the Army Dwgs.
TAM 3009 and TAK 3011, This modification did not stand up for gun
firing and after the first test, the four (4) remaining warheads were
sent to the Naval Gun Factory under reference (d) for remodification
as shown by Department of the Army Dwgs. TAX 3090 and TAM 3091.

6. DBSCRI?TICN OF TEST EQUIPLENT;

a. Guns 24" Smooth Bore, Tyve A ¥od O, No. 235
b. Propellant; 5"/38 Smokeless Powder SPDN 9830 plus

Black Cannon Powcder
c. Targets: Various thicknesses of homogeneous armor plate

7. PROCEDURE:

Five (5) ‘larheads, SAP, 3000 1b, T1l for Katador were inert
loaded with'vermiculi{e-cement of svecific gravity 1.62. These
warheads were fired from a 24" smooth-bore gun against homogeneous
steel armor nlates of thicknesses from 24919 to 4¥06. The target
vlates were set at 0° and 20° obliquity. The armor targets were
backed by a large sandpile which was used as a recovery medium.

Bach warhead was recovered and examined prior to firing the next
round. Revresentatives of Bureau of Ordnance and the Department of
the Army were consulted before firing each round to determine target
thicknesses and test conditions.

8. RESULTS AND DISCUSSIONs

The ballistic data are given in detail on Tables II through VI,
Appendix (B), and are summarized in Table I, Appendix (A). The
bronze bourrelet rings on the warhead as originally submitted for
test broke down in the gun. The gun was damaged by scraning and
gauging and the warhead struck the target olate at a large yaw angle.
The test was considered invalid and the remaining warheads were sent
to the Naval Gun Factory for a further modification of the bourrelet

CONFIDENTIAL
SECURITY INFORMAT ION 4
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Gun Firing Test of Warhead
Semi Armor Plercihg 3000 1b. Tl for llatador

rings to make them suitable for gun firing. Upon the return of the
warheads from the Naval Gun Factory, testing was resumed. Round 2
was fired against 4906 armor at &72 f/s striking velocity and 20°
obliquity. The warhead was rendered ineffective by this test, the
forward nose section being hroken off at the weld and the ogival
after nose section cracked longitudinally back to and jartially
around the second circumferential weld. Round 3 was fired against
3¥25 armor at 1164 ’/s striking velocity and 20° obliquity. This .
warhcad was ineffective and in practically the same condition as
Round 2. Round 4 was fircd against 2919 armor at 1107 f/s striking
velocity and 20° obliyuity. This warhead was effective with no
deformation. At the request of the Army representatives, Round §
was fired against 3925 armor at 0® o*liquity and 1104 f/s gtriking
velocity. This warhead was ineffective being cracked cpen at the
weld ground, the forward nosc scction and cracked longitudinally
back to and partially around the circumfercntial weld.

BART D
CONCLUSIONS

9. It 1is concluded thats

a. The inert loaded ‘.arhcad, SA?, 3C00 1lb. Tl for Matador,
fired at 1100 f/s strikine velocity and 20¢ obliguity, will penetrate
nominal 2-1/4" homogcneous steel armor and remain in effective con-
dition.

be At the same velocity and 0° or 20° obliquity tho warhead
will fail arainst nominal 3-1/4" homogcneous stcel armor.,

c. Failure of the warhcad to pcnetrate thoe turgets- in an
effective condition i1s attributcd to thec welds. 1In all cascs
failure occurred at or originated at a weld.

d. From the test results, the employment of a weldment as a
SAP warhead appears to be imnractiecal.

CONFIDZNTIAL
SECURITY INFORMATION 5
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Gun Firing Test of Warhead
Semi Armor Piercing 3000 1b. T1 for kitador

The tests upon which this report ics bhased were conducted bys
We We MSYZRS, Plate Battery Officer
ferminal Ballistics Departmsent

This report was prepared by:
We We MRYLRS, Plate Battery Officer
Terminal Ballistics Department

This report was reviewed by:

R. He. LYI.DANE, Director of Research
Terminal dallistics Denartment

Z. L. LEVSTIK, Lieutenant Commander, U3NR
Terminal Fallistics Batteries Officer
Terminal Ballistics Department

we Be ROBLRTSCN, Lieutenant Commancer, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. Co. BRAKBLE, Director of Research, Ordnance Group

APPROVEDs J. F, BYRNE
Captain, USN
Commander, Naval Proving Ground

4;23;/42;ca£;ux—4_/
E. A. RUCKNER
Captain, USN
Ordnance Officer

By direction
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File No..

Butt

U.S. Naval Proving Ground
Dahlgren, Va.

OBJECT _ _»4;(_442244 /[ ;/ %/ /,'/M

. AA-T7 L7,
REFERENCE N.P.G. L=E¥i‘

PLATE

Gauge .5 75

Class

Maker 2 Z{A‘ il

No. YLL3 Group__3 /& /
Contract AKD LS/

Date received _é?p«a. /942
Dimensions  ps¥ Y X /2278 x /2 ?7[
No. of impact on plate -

Thickness at impact 424

OBLIQUITY >0

Impact dimensions ~
PENETRATION . )j:“
Flaking front 2
Flaking hack
Dist. from top, bottom
Dist. from right, left

Firing IMract NU (/0 )u
IMpacT Date 777/ - S0
BUTT No. Vs

194

L0 7 P DATED
PROJECTILE

Caliber y AR
Maker .. f _ :
Type FPeracle. A
Lot No. Year of Specification  —
Mark S Mod -/ No. —
Date received v-¥ - Sﬁ
Capped-or uncapped
Weight—(eapped)
Weight (uncapped) S22 67,
Length (uncapped) 77 20
Fuze MNVE
Filler (/e tsrr it bl _
Flight by screen N .

Condition after firing:-

Dist. from nearest impact
Dish ~

Spur
Cracks - Bulge
Button (Thrown)(Started)

Through Opening

BALLISTIC DATA

NOTE: -1- -2 -3- -4- -6- . &~ R
Oselllograph | Chronegroph i imated |  Actual. -adjusted | Limit, £ inal | Limit, for nominal
All limits are for this Hisairs lo; Tli:; i;‘w':f.u w:@m.nun. ny;. m on | geaxe, established
plate and this obliquity . ol spect. b eet i O e g sl
only. /7/;”/ column 4)
Striking velocity (f.s.) /ddd 713 ) ,]
REMARKS. __ ﬂﬁf&fﬂﬁf..’ozg ....................................................... '
e LEm P 76 ° . OONFIDESRIN
Segurity Information -
Limit shots only TAQLF _ﬂ- Areeptance-or-Rejection necsommended .
efd_ . . ... ) T R A
Fle/d, ®) o APPENDIK 5 N o VP S |
N.P.G. Photo. No. . " e Sic L UeBeNavy

S o cQV”

2387 Tvps A Mo, O




1

oyl

Ko . . : : . 8 R ]
&.k k Blltt F“mng " ImpacT No 29660 ¢ 1
. : % - Iupacr DATB_. .4 ~13..52 ]
3 i 5 U.S. Naval Proving Ground Burr N F
: 4 o.. LTI E LY
' Dablgreu, Va. .. 2=13- 52 ... 194, .
Baillstic Test of Warhead, 2AP, 3000 Lbt. T1 for
Matador vs., 4" Class B Armor at 20° Otliguity.
Rersnence NP.G. LEFFRR _Page I 200, /094 DATED
. " PLATE b PROJECTILE
Class ' B - Maker A, 0, Smith
Maker Midvele Type ~ Warhead
No. 11715  Group_ M-283 Lot No. _A0S-3  Year of Specification
Contract Nord-534l Mark  -- Mod._ -~ No.__ 6
Date received 22 May 1945 Date received '
Dimensions 119" x 330" Gapped or uncapped
No. of impact on plate 9 Weightx (capped) .
Thickness at impact 4106 Weight (uncapped) - 3141.0#
- OBLIQUITY 20° Length (uncappcd) 75715
Impact dimensions 23" x §BY Fuze : None
PENETRATION Complete Filler Vermicul L‘ce
Flaking front 0 , Flight by screen -
Flaking back 0 Condition after firing:-
Dist. from top, bottemx < HFEROPEE-r INEFFECTIVE
Dist. from right, }ftx 109" , Nose section brobanm off ot wild
Dist. from nearest impact 3% wh L medad tho )
Dish _
Spur 10"
Cracks Bulge 0
Button (Thrown)(&aud)(
Through Opening 21" X ALA"
: BALLISTIC DATA
Note: -1- 2 3 A -b- - 3
0 i et cia | P | oot e | L et it 1t 4 et &
:::l;. and this obliquity of npact. ‘("L’;‘m °"‘::_ :m"'md
g ilean .| eolumn &
E Striking velocity (f.s.) L1872 .
| REMARKS. e e e emeeme e e e e
: 1
i commm,_ e e
O A Security Informatiom . 77°
Limit shots only Acceptance or Rejection recommended
DI o s e s TABLE E T O :
F(e/d, @) ---ooooeeemeee. " APPENLIX B "g';: éy_._%%m_y_n_gg -l%p. """""" -
N.P.G. Photo. No........... e s Eta o s Nwvy
GIN: 2L" Smoothbore Type A ilod O %235




E g - by ”
File No.....0.".. | } { . :
3 ’ I crD e R=15=52. .
] U.S. Naval Proving Ground BL:::' NO_ATE ¥ o
1 D.hl‘ren’ v& 2-15-52 194 | B s N s est o veas ................
OBJECT Ballistic Test of Warhead, SAP, 3000 1t, T1 for Matador
; _
1 REFERENCE N.P.G. 24. DATED
PLATE PROJECTILE
Gauge 3%0 Caliber 2379057
Class B N Maker A. O. Smith
| Maker Carnegie Type Warhead
. No. TT542 Group__ C751-322 Lot No. _ AUS=> Year of Specification
' Contract - Mark - == Mod. - No. 5
Date received 16 June 1945 Date received - .
Dimensions 121" x 335" Lepped or uncapped ~
No. of impact on plate 29 M eight xtcappadk)
Thickness at impact 382 Weight (uncapped) 3014 ,0#
| OBLIQUITY 20° Length (uncapped) 79715
| Impact dimensions 2L," x 38" Fuze None
PENETRATION Complete Filler - Vermiculite
Flaking front 0 Flight by screen
Flaking back 0 Condition after firing:-
Dist. from top, bottom gon BEPFECFYESor INEFFECTIVE -
Dist. from pight; left 146" Nose section Areken afF at
Dist. from nearest impact__ 38" wald - Bowb bady cackad
Dish 6" ' _n_a.nl__h:dlm__c?.!m_
Spur 11" : nld_if_t_ni_a'&—
Cracks - Bulge 0 Sectio
" Button (Thrown)(S¢wesxl
Through Opening 22" x 33"
BALLISTIC DATA
Norg: -1- -2- -3- -4- B -6- -1
‘ Desired Osciliograph | Chrunograph Limit, sstimated | Actunl wdjusted | Limit. for nominal | Limit, for nominel
All limits are for this for this thickness | to somoul gauge. | gwuge, based on | gauge, establisbed
. [;:;;e and this obliquity o6 Imbct. o LR b L et
% Mem coluran 4) A
Striking velocity {f.a.) 1164 i
REMABK&.".-“.W&ggfucng:"-léQ#.ggggflAH-SLdJ.Silk-Bag ..............................
ceeiewo.....Used 3- 5# B. P, Boosters. R S ST SR CONPIDENTIAL ........
g I s e 20le e . .. . Security Ilaformation
. :/i;nit shots only _TA BLE. E‘_ Acceptance or Rejection recommended
| Fle/d, ©)ceeeoo o ApPENDIX D Ws Wo MRXERS 5 AN ot
E._ N.P.G. Photo. No. . ... 'Q.I:q}‘..‘.:‘.qg».ﬂ G.S'l_):_-_ stxm)

24" Smoothbore Type A Mod 0 #235%




N

File No. ; |
o Butt ang Imract No. 39656
o i iMract Date 2-19-52
t ) U.S. Naval Proving Ground i ¥
Ruyrt No,
Dahlgren, Va. 2-19-52 94
OBJECT Ballistic Test of Matador Warhead 3000 1t. CAP T1 =
RLHR}\(!-. N.P.G. tm_,‘;;, R f__/ G A0 9&__ _DATED.
PLATE PROJECTILE
Gauge 2°174 __ Caliber _ 237940
Class STS L Maker A. O. Smith
Maker Carnegie - Type ~_Warhead
No. _X-18167 Group gg_%___ lot No. AGS=15  Year of Specification
Contract _ 448-S-1-4 o Mark =  Mod._ - ___No. 3
Date received __ June 22, 1943 ~ Date received
Dimensions 92-1/8" x 201-1/8" (axaeg or uncapped _
No. of impact on plate_ 3 Wentht keppedk
Thickness at impact _ 2719 e Weight (uncapped) . 3128.00#
OBLIQUITY__ 20 Length (uncapped) 79%15
Impact dimensions 25" x 26" Fuze _ __ None
PENETRATION _~ Complete Filler Verajculite
Flaking frunt_ 0 o Flight by screen , _
Flaking back ___ - o Condition after firing:-

Dist. from top, bottam
Dist. from mghx, left
Dist. from nearest impact 43"

52" - EFFECTIVE

78"

Dish 5" . . s
Spur 9" . .-
Cracks - Bulge oo . —
Button (Throw n)(w ) _ . el
Through Openmng__ 24" x 24-1/2"_ .
BALLISTIC DATA
NoTE: I L ' | A 5 | 5. -1-
I e el resh: | Grnsiogrann ! Linut, et -.( d Avtanl  nfiusted il.-mll. for aominsl | Lisit, for neminel
Al himits are for this ! o thow 2i terer nal gnuger ganne, Lased on | gauge. established
e .t hvenons | a e T L
on.y. | ‘ rol.tnan
| Mean :
L | ' 11 1 | I
Striking velinaty (f <) i J 07 ) I
REMARKS . . .. --

Powder Charge - 150§ SPDN-9830 with 3 - 5¢ B. P. Boosters

Limit shots only
efd.. sl e e
Flefd, &) . .. ._.._.. ... .

N.P.G.

Photo. No.

GUN:

‘ SQNTIDRNTIAL
:Security Inforzaties
TABL& :_[
ArrenbDix B Y.

24" Smoothbore Type A Mod O #235




File No.
Butt ang Imeact No. 39682
. lwracT DaTe  2-21-52
U. S. Naval Proving Ground . Burt No. r
Dahlgren, Va. 2-21-52 194
OBJECT. Baliistic Test of Warhead SAP, 3000# Tl Matador Bombd
Rererence N.P.G. HEFEER _ S7 e o F_ 22e. 749 5. DATED .
PLATE PROJECTILE

(Gauge 3% L Caliber N _23%934
Class B Maker A, 0. Smith
Maker Carnegie L Type Warhead
No. TT542 Group __ C751-322 Lot No. A0S=6 _ Year of Specification_____
Contract - o Mark =  Mod. - No._ 15
Date received 16 June 1945 L Date received -
Dimensions 131" x 335 tapped or uncapped
No. of impact on plate 30 o Wepdnxeeuppay
Thickness at impact 3n25 . Weight (uncapped) 3211.00#
OBLIQUITY 0° o Length wuncapped) =~ 79%1S
Impact dimensions 2" X 2" Fuze None

PENETRATION Coamplete o Filler ___Vermiculite

Flaking front 0 L IFlight by sereen o o

Flaking back _ 0 o Condition after firing:-

Dist. from top, bottoma 76" o M%H-vr INEEFECTIVE

Dist. from cigit, left L Lpnida S i zanr . Lorcermifa “L@%

Dist. from nearest impact 27" ol 1Yl At e POy

Dish o il sty o

Spur __ 6" L /4! Lo pon ¥4

Cracks - Bulge o . ptlL. ‘4_

Button (Thrown)(Staxtety _ linprend and G e

Through Opening 2
N b
) l ltexieid
Al hirmts are for thin
plate and thiy obiiguity
tnly.

-4
lamit, f¢ nominal
wsiee, vatabliohsd
(oo rolumn & and
pPrey ious Imparcts

Straking veloctdy (f a0

——

” ”
e x 23" .  jueetd
BALLISTIC DATA
o i 34 3 £ | 4

Ceellograpt | Chimion:rngt LRYTTE) IR RITPRX I | Vot o Gaeted Lt fee none nal
' e thie e = [t a0 saage ypaare lased  on
l _l LT TR 1o ininae oty
| ! T Ad)yten) fam,

“ean i : o sl @)
o)

1104 | 5

REMARKS
. Chg.

1504 SPDN-9830, with 3-5# B.P, Boosters

Avg. Pressure - 3.6 : cmxmm

Limit shots only

e/d

Fte/d, &n . .. ..

N.po

Phato, N,

GUN:

Security !nfqu“io.

/U}‘V?’f'u—g.a‘m

Taece XL
APPENDIK B L
24" Smoothbhore, Type A Nod O #235

S S ADYTTY
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CONFIDENTIAL

Gun Firing Test of YYarhead
Semi Armor Piercing 3000 1lb. Tl for Matador

Bureau of Ordnances

Ad3
Re3c

Chief of Ordnance
Department of the Army
Attn: ORDTX-AR

Commanding General, Aberdeen Proving Ground

A.erdeen, Maryland

Attn: Technical Information Section
Development and Proof Services

Commander, Operational Development Force
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Air laterial Command Liaison Officer
Wing 3 Headquartors, Aberdeen Proving Ground

Abcrdcen, llaryland . 2
Naval Liaison Officer

USAFPGC, Eglin Field, Fla. 1
NOTS, Inyokern, California b §

NOTS, Inyokern, California
Attns Aviation Ordnance and Test Department 1l

Naval Air Development Center
Johnsville, Pa. ] 1

U. S. Air Force
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